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$G/K$ RiClllallYl $\mathrm{D}(G/K)$ $\vdash_{-}$ $G$
$\mathrm{C}$-algebra $G=SO(n+1),$ $K=SO$ (n)
$G/K=S^{n}$ b\rightarrow $G$
$G$
$\mathfrak{g}=\epsilon 0(n+], \mathrm{C})$ $U$ (5o $((’, +1, \mathrm{C}))$ 2
$G/K$
$G/K$ $\mathrm{C}$-algebra
$U(\mathit{5}\mathit{0}(n5 1, \mathrm{C}))arrow D_{S^{n}}$
$G$-invariants


















$D\psi=\lambda_{D}\psi$ $(\forall D\in \mathrm{D}(G/K), \exists\lambda_{D}\in \mathrm{C})$ .
$’\psi\in C^{\infty}(G/K)$ $\lambda_{D}$ $D$
1





















$\mathrm{a}\mathrm{f}\mathrm{f}\mathrm{i}_{11}\mathrm{e}$ (semisimple synnnetric space)
[
]
$G$ $\mathrm{n}\mathrm{o}\mathrm{n}- \mathrm{e}\cdot 011\mathrm{l}\mathrm{p}\mathrm{a}\mathrm{c}\mathrm{t}$ , $K$






$\mathfrak{g}$ Cartan subalgebra $W=\mathrm{M}^{\prime^{r}}($ g, $\mathfrak{h})$ Weyl group
$S(\mathfrak{h})=\mathrm{C}[\mathrm{f})^{*}]$ $\mathfrak{h}$ $I(\mathfrak{h})=S$ (f) $)$ W Weyl group
invariant ZU(g) ( $\mathrm{C}$-algebra I )
Harish-Chandra dinl [$)$ 9
(rank) $W$ $I$ (f) $)$ $\mathrm{m}$ $\mathfrak{h}$
$\mathrm{C}$-algebra
90 $\mathrm{t}_{0}$ $\mathrm{P}\mathrm{o}$ $a_{0}$ $\mathfrak{p}_{0}$
$G/K$ Cartan subalgebra totally’
geodesic sublnallifold $a$ $a_{0}$ 7 dimc $a=\dim a$0
$G/K$ real rank $\mathfrak{h}$ $a$
real rank mnk
$W(a)=lV(\mathfrak{g}, a)$ ( little Weyl group
$\mathrm{D}(G/K)$ $I(a)=S$ (\mbox{\boldmath $\alpha$})W(o) $\mathrm{C}$-algebra
Harish-Chandra $I$ (a) $\dim a$
$\mathrm{C}$-algebra
83







ffltered algebra 2 Harish-
Chandra $’.\acute{.}\rho- \mathrm{s}\mathrm{h}\mathrm{i}\mathrm{f}\mathrm{t}$” ( )
Helgason (90
)


















$S^{7l}=SO$ (n $\mathrm{t}1$ ) $/SO$ ( n)
$n$ $n$ $G/K$ non-
compact type hyperboloid $SO_{0}$ (n, $1$ ) $/SO$ (n)
$SL$ (n, $\mathrm{R}$) $/SO$ (n)
( $\mathrm{s}\mathrm{p}1\mathrm{i}\mathrm{t}(a_{0}$ $90$ Cartan subalgebra ( ) $I$ (h) $I(a)$
4 $G$ $K$
84
Theorem 1 (Helgason) EIII, $EIV$,
E $VII$, $EIX$ 4 type ZU $(\mathfrak{g})arrow \mathrm{D}(G/K)$




$I(\mathfrak{h})arrow I$ (\mbox{\boldmath $\alpha$}) $a^{*}/W(a)arrow \mathfrak{h}^{*}/\mathcal{W}^{\gamma}$
$a^{*}/W(a)arrow \mathfrak{h}^{*}/\mathrm{M}^{\gamma}$
Definition 2 $\lambda_{1},$ $\lambda_{2}\in a^{*}$ $W(a)$ -conjugate ( $\mathfrak{h}^{*}$ $W$ -cortjugate
$\lambda_{1}$ $\lambda_{2}$ ambiguous
$a^{*}arrow \mathfrak{h}^{*}$
$G/K$ $\mathrm{a}\mathrm{l}\mathrm{n}\mathrm{b}\mathrm{i}\mathrm{g}\iota 101\mathrm{l}\mathrm{S}$ weight
$G/K$ ZU(g) $arrow \mathrm{D}(G/K)$
Vogan 4 ambiguous weights
Helgason 92
$\lambda_{1},$ $\lambda_{2}$ ambiguous weight $\psi_{1_{)k}^{q/}2}’\in C$“ $(G/K)$ $\mathrm{D}(G/K)$









$C\in \mathrm{Z}(G/K)$ $\mathrm{D}(G/K)$ $\mathrm{Z}(G/K)[1/C]$
$C\neq 0$ $\mathrm{Z}(G/K)$
$\mathrm{D}(G/K)$




Theorem 3(type EIII) i2, $i_{4}\in \mathrm{D}(G/K)$ 2 4
$\mathrm{Z}(G/K)$
$\mathrm{D}(G/K)$ $=$ $\mathrm{C}$ [ $i_{2}$ , i4],
$\mathrm{Z}(G/K)$ $=$ $\mathrm{C}$ [i2, $i_{2}.i_{4)}i_{4}^{23\prime},$$\prime i_{4}-i_{4}$ ].
T
Corollary 4 $\mathrm{D}(G/K)$ -module ZU(g) scalar
(a) $\mathrm{D}(G/K)$ scalar
(b) $\mathrm{Z}(G/K)$ i2 0 $i_{2}i_{4}$ 0 $i_{4}^{2}$ 1 $i_{4}^{3}$ -i4 0
$\mathrm{D}(G/K)$ i2 0 i4 $\pm 1$ ( 2 $s\uparrow\iota b_{7\gamma?,O}dulc$






Theorem 5 (type $EIV$) $i_{2},$ $\prime i_{3}\in \mathrm{D}(G/K)$ 2 3
$\mathrm{Z}(G/K)$
$\mathrm{D}(G/K)$ $=$ $\mathrm{C}$ [i2, $i_{3}$ ],
$\mathrm{Z}(G/K)$ $=$ $\mathrm{C}$ [i2, $i_{2}l_{3,3^{\backslash }}i_{\mathrm{k}}^{2}.i_{3}^{3}.\cdot\cdot.-i_{3}$. ].
Corollary EIII
EIII EIV $G$ E real rank 2
4









Theorem 6 ($t\uparrow/pc^{J}$ EVII) $i_{2}$ , $i_{4}$ , $i_{6}\in \mathrm{D}(G/K)$ 2 , 4 ,$\cdot$ 6
$\mathrm{Z}(G/K)$
$\mathrm{D}(G/K)$ $=$ $\mathrm{C}$ [i2, i4, $i_{6}$ ],
$\mathrm{Z}(G/K)$ $=$ $\mathrm{C}$ [i2, $i_{6},$ $i_{4}^{2},$ $i_{4}i_{6},$ $i_{4}^{3}$
.
$-$ i2i4].
Corollary 7 $\mathrm{D}(G/K)$ -modulc $[]_{\llcorner}^{-}$ ZU(g) scalar
87
(c) $\mathrm{Z}(G/K)$ $i_{2_{i}}\downarrow i$6, $i_{4}^{2},$ $i$4i6, $i_{4}^{3}-i2i4$ 0
$\mathrm{D}(G/K)$ -module $i_{4}\in \mathrm{D}(G/K)$
non-zero nilpotent indccomposable 2










Theorem 8 (type $IX$) $\mathrm{D}(G/K)$ -modulc ZU(g) scalar
(i) i2 $nonzero$ (scalar.) 0) type E $VII$ $(a)(b)(c)$
4, 2, 1
(ii) $i_{2}$ zero $i_{8}$ $non- zer.()(scala.\gamma^{\backslash })$ (J)
$\mathrm{D}(G/K)\text{ }$ scalar 3
$(\dot{i}i\dot{i})$ ’i2, $i_{8}$ zero 3
(p) $i_{2},$ $i_{\mathrm{S}},$ $’\iota_{12},$ $i_{6}^{2}.(i_{6}+4)$ $[searrow]\backslash ^{\backslash }zero$ $\prime i_{6}^{2}$. $=0$
$i_{6}=-4$ 2 $6^{\cdot}ubmodule$
non-semisimple indecomposable 2 (c)
$\mathrm{D}(G/K)$ scalar (a)
2
(q) scalar $t\in \mathrm{C},$ $t\neq\pm 1$ $t_{2},$ $i_{8},$ $\prime i_{12}-(t^{2}-1),$ $\prime i_{6}^{2}+2(t+$






























$\mathrm{t}_{\overline{-}1}$ -t{\dagger ,/ $7\tilde{\ovalbox{\tt\small REJECT}}\ovalbox{\tt\small REJECT}$
EIX ambiguous weights $i_{2}$ , $\prime i_{8},i_{12}$ ,
$\prime i_{6}\in \mathrm{D}(G/K)$ $i_{2\backslash }.i_{8},$ $i$ 12, $\prime i_{6}\in \mathrm{D}(G/K)$ $i_{8}-\prime i_{2}i$O) $i_{12}$





$\mathrm{D}(G/K)$ algebra ! $\mathrm{C}[st_{J}, s^{3}-t^{3},1/(st-1)]$ ,
$\mathrm{Z}(G/K)$ algebra $\mathrm{C}[st\backslash (s^{3}-t^{3})^{2},1/(st-1)]$
89
$(st-1)^{-1}$ $\mathrm{Z}(G/K)$
$(s, t)\mapsto(t, s),$ $(s, t)\mapsto(\zeta_{6}s, \zeta_{6}1t)$ $\mapsto(s, t)$
12 2 $\mathrm{C}$ [s $t,$ $($ s3 $-t_{\mathit{1}}^{3\backslash 2}|$ ]
$\mathrm{D}(G/K)$ 2 $\mathrm{C}$ [st, $6)3-t3$ ]
$G_{2}$ , A2
ZU $(\mathfrak{g})$ $E_{8}$ $G_{2}$ $\mathrm{C}[1\mathrm{s}t_{y\mathrm{f}},\mathrm{s}^{3}-t^{3},1/(|\mathrm{s}t- 1)]$
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